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28	CPIC	guideline	publications*	(including	updates)
• Genetic information should be used to change prescribing of affected drug
• Preponderance of evidence is high or moderate in favor of changing prescribing
• At least one moderate or strong action (change in prescribing) recommended

*https://cpicpgx.org/publications/



Motivation	for	PharmCAT

To	automate	the	annotation	of	.vcf files	with	the	
appropriate	haplotypes	or	diplotypes from	the	
CPIC	guideline	genes,	and	generate	a	report	with	
the	corresponding	CPIC	guideline	prescribing	

recommendations



Motivation	for	PharmCAT	- #1

95-96%	of	individuals	have	one	or	more	genetic	variants	in	
important	PGx	genes





~96%	of	the	5000	subjects	has	one	or	
more	variants	in	CPIC	level-A	genes



Motivation	for	PharmCAT	- #2

Extracting	genomic	variants	and	assigning	haplotypes	
(including	star-alleles)	from	genetic	data	is	challenging



PharmCAT	– a	Community	Effort
• Community	stake-holders

• PGRN,	CPIC,	ClinGen,	eMERGE,	P-STAR,	PharmGKB

• Rules	of	engagement
• MPL	2.0	license
• Code	posted	in	github – updates	need	to	be	contributed

• Several	collaborative	meetings
• Meeting	1	– March,	2016:	think	tank	
• Meeting	2	– April,	2016:	Hackathon	– for	programmers
• Meeting	3	– May,	2016:	dissemination,	future	planning
• Meeting	4	– January,	2017:	evaluation,	coding,	planning



PharmCAT	Workflow

Astrolabe



CPIC	Guidelines
PharmCAT	version	1

• These	genes	are	in	process	for	release	in	PharmCAT	
version	1.0
• CFTR,	CYP2C19,	CYP2C9,	CYP2D6,	CYP3A5,	CYP4F2,	
DPYD,	IFNL3,	SLCO1B1,	TPMT,	UGT1A1,	VKORC1

• These	genes	are	more	difficult	and	require	more	
work:	G6PD,	HLA-B,	CYP2D6*
• CYP2D6	haplotype	calls	are	coming	from	Astrolabe
• Integrated	into	PharmCAT
• Will	require	user	license	to	Astrolabe
• JSON	calls	join	Data	Reporter	for	PharmCAT	report



CPIC	Haplotype	Table	– CYP2C19	example



CPIC	Guideline	– CYP2C19 example

For	full	guideline	see	https://cpicpgx.org



Haplotyper– CYP2C19 example

• PharmCAT	takes	the	.vcf and	the	CPIC	tables	into	
the	Haplotyper

• Combines	with	the	CPIC	guidelines	to	generate	
reports
• Intermediate	
• Final



Intermediate	report	– CYP2C19 example
• Generates	genotype	calls	at	every	
relevant	position

• Includes	missing	data	calls/no	calls



PharmCAT	report	example





Summary

• PharmCAT	is	a	Pharmacogenomics	Clinical	
Annotation	Tool
• Developed	to	automate	the	.vcfà haplotype	à
CPIC	guideline	process
• PharmCAT	version	1.0	is	in	testing
• Goal	to	release	very	soon	for	community	feedback

• PharmCAT	reports	can	then	be	adapted	for	local	
implementation	into	EHR	or	patient/provider	
reports





Acknowledgements
• Teri	Klein,	Stanford,	PharmGKB
• Michelle	Whirl-Carrillo,	Stanford,	PharmGKB
• Ryan	Whaley,	Stanford,	PharmGKB
• Lester	Carter,	PharmGKB
• Katrin Sangkuhl,	PharmGKB
• PGRN	participants
• ClinGen participants
• CPIC	participants
• P-STAR	participants

PharmCAT	team:	T.E.	Klein,	M.	Whirl-Carrillo,	R.M.	Whaley,	M.	Woon,	K.	Sangkuhl,	L.G.	Carter,	
H.M.	Dunnenberger,	P.E.	Empey,	A.T.	Frase,	R.R.	Freimuth,	A.	Gaedigk,	A.	Gordon,	C.	Haidar,	
J.K.	Hicks,	J.M.	Hoffman,	M.T.	Lee,	N.	Miller,	S.D.	Mooney,	T.N.	Person,	J.F.	Peterson,	M.V.	
Relling,	S.A.	Scott,	G.	Twist,	A.	Verma,	M.S.	Williams,	C.	Wu,	W.	Yang,	M.D.	Ritchie

PharmCAT	has	been	funded	in	part	by	the	following:	
PharmGKB:R24	GM61374;	CPIC: R24	GM115264;	P-STAR:	U01	HL065962	


